Immunoelectron microscopy of rhodopsin and vitamin A in the pineal organ and lateral eye of the lamprey.
Rhodopsin- and vitamin A-immunoreactive sites were studied in the pineal organ of the larval and adult brook lamprey (Lampetra planeri Bloch), as well as in the retina of the larval lateral eye, at the electron microscopic level. In the pineal organ, several types of photoreceptor cells could be distinguished by their morphology and the immunoreactivity of their outer segments. The different kinds of photoreceptor cells were located at different levels of the pineal organ according to their distance from the "pineal window". The most superficial level, the so-called pellucida, appears to represent an exclusively "cone-type" area containing slender, rhodopsin-immunonegative (UV-blue-sensitive?) photoreceptors only. The second level, the pineal retina, contained predominantly rod-type photoreceptors, i.e., large, strongly rhodopsin-immunopositive (green-sensitive) photoreceptors medially, and few, small, weakly rhodopsin-immunopositive (blue-green-sensitive?) cells bilaterally. At the deepest level, the pineal atrium, there were both rod- and cone-type photoreceptor cells, the latter possibly representing red-sensitive elements. Vitamin A immunoreactivity was found in the outer segments of the pineal photoreceptor cells, in the cytoplasm and mitochondria of inner segments and perikarya, as well as in nuclear euchromatin and compact nucleoli. A similar gold labelling of organelles was observed in the ependyma and pineal neurons. The vitamin A immunoreaction of the outer segments suggests retinoids are present as chromophores of the photopigments. In the peripheral retina of the larval lateral eye, vitamin A immunoreactivity was found in some organelles of the undifferentiated photoreceptor cells, neurons, pigment epithelium and Müllerian cells. The localization of immunoreactive vitamin A in nuclei, nucleoli and cytoplasm including mitochondria appears to strengthen the case for an interaction of retinoids in the function of these organelles.